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The Form Factors
-Semileptonic decay.

-Strong and weak contributions.

dr’
=2 o [V |G (w)?

dw
EDS Can be extracted
mp

w =

A lattice QCD extraction of Bs = Ds(*) form factors

s from Lattice QCD.

Schematic of the decay in question.
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The Form Factors

-G only depends on w.

o® 0 -0
© ‘o

-We are interested in zero recoil (w=1)

-This is not directly accessible on the lattice.

(Ds(k)|byuc| Bs(p))

= Au(p, k)G(w) + B(p, k) fo(w)
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Mass Step-Scaling

Mass Tuning

1.040 A
-No measurements at b-scale (cutoff effects) {
1.035 A

1.030 *

-Instead extrapolation to Bs mass.
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Mass Step Scaling Step (/)

Example from one ensembe used in our analysis.
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Mass Step-Scaling Tt
-Only consider ratios of G's between steps. 1.04_
-Exploit G=1 for Ds — Ds. 10244
GB:=Ds (w = 1) = Gi—g(1) ?
Gg(l) Gs(1 G1(1 0.96 -
_Go) Gs(1)  Gi(l) ) |
Gs(1)  Ga(1) Go(1) | é | | 5
G’i ( 1) Mass step scaling step h
—0g-05-...-07 With o; =
6 15} 1 Gz’—l (1)

-Method used by M. Atoui et al. (arXiv: 1310.5238)
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On the Lattice
-Three point correlation function < Og, (¢2)I'(¢1)Og, (0) >
-Extract matrix element

-Twisted boundary conditions for (unquantized) momenta.

U(x + Lée;) = e (x)

-4x4 smeared sources.

B ((05,(3)V°()/05,0))

M e_mBst e_EDS(%—t)

4mBED

((Ox

0
Vine.

(010x(0)) = e B
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Anal SiS CLS Ensembles
y 450 A ES
323 x 64
-Get ground state projection. 400 1
S
-Masses and amplitudes from 2pt correlators. = 3501 [N -
é 300 - 483 x 96
-Extract matrix element and calculate G. z 97 7
250 4
-Extrapolate to zero recoil (linear in (w-1) ). _— G8
643 x 128
-Take ratios between masses. 0.050 0.055 0060 0.065 0.070 0.075  0.080

Lattice Spacing [fm]

-Extrapolate to the physical point.

Ensembles used in this analysis.
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